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Common mistakes are frequent in sensory evaluation of meats and meat products. Conceptual confusion is often observed 
s when add on questions are included in the testing procedures, and when descriptive and hedonic scales are mixed in

H ren 1SCS’ Slmilar’ consumer responses are often recorded from trained, and thus biased panels,i]f ^  forH r  £ats seems to be most strongly affected by changes in colour/appearance and texture, and to a lesser extent by changes
are en off-flavours are not present). It is difficult to generalize as to whether appearance/colour attributes or texture

e "tost important.
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odel for texture understanding is suggested, where water/fat perception and structure perception (described by juiciness 
orthogonal phenomena and where most other textural attributes can be explained by this structure.

A c t i o n - c• sensory attributes are of great importance for preference. This fact is obvious to all consumers, food producers
’Sated u esearchers in meat science and technology. The relationships between sensory attributes and preference are alsouy

L % ,

1 ^  and a 631011 teamS fr° m al* ° Ver the world‘ The number of reports that include sensory perception in one form or another is
X  c°ntrib 6Vl6W ° f a1' ° f thCSe iS impossible in such a short PaPer- For this PaPer, only a small number of reports is included and 

Mge t0rs 'night have been omitted.
1 C h o ice  ^ 10n ° f thC human diet consists of meats and meat products. Preference for these products is only a part of the reason 

^ « o u s  ( S *mpl’es that both preference, as well as choice behaviour, are affected by endogenous (heredity, sex, age, activity)
"fe

Ml
fot likirung Ure’ S° Clety’ economy) factors of importance for food consumption. Preference is very often considered to be a spot 

hi,  ̂CllHurai and n0t a g0°d predictor for repeated consumption, since this is affected by both the individuals’ values and attitudes, 
¡s ^ Sensory per^ Ct0rS and other c°gnitive structures (SIEGEL and RISVIK, 1990). Still, the product attributes, both describing usage 
it) N t io n n tbe Product, are considered to be decisive in the determination of one product’s preference over another one.
"H i

\ %

!1PS betNVe Specially valid if the experimental design has been set up to remove unwanted effects from the experiment. Only the 
sensory attributes and preference are discussed in this paper.

'S°RV

%

U6Velop ; ^  MEAT PRODUCTS: By far the greatest number of papers can be placed into two categories: 1) investi-
M jy and Urnental/chemical methods with a potential for substitution of descriptive sensory methodologies (SZCZESNIAK,
S in raw I,I;N!;c KF„ 1985, BOURNE, 1978), and 2) investigations and descriptions of sources of variation caused by ^ frlcitPri' 1 J

sq als’ Processing or handling of meat products. It is not possible to give an overview of all factors that cause*%0̂ the senary
p j  f et al perception of meats and meat products, because the literature covers factors such as breed (MOORE et al, 1978,
k-K H g  and ’ D u m ON f  et al, 1987, CAMERON and ENSER, 1991), weight and sex (MENDENHALL and ERCANBRACK,

As l982 C' Se reg'mes for animals (ELLIS et al, 1990), genetic variation and stress (PSE, DFD) (STABURSVIK and
e C,ITHR and ZEUTHEN, 1971), slaughtering and cooling routines (including electrical stimulation) (GRIFFIN et 

and ph^ '  aI’ 1973> VILLARREAL and WILL, 1988, VAN LAACK and SMULDERS, 1989, FALK et al, 1975), chemical 
f H j  V E, ° l0glcal studies of fat and muscle fibres (VALIN et al, 1982, CAMERON and ENSER, 1991), maturation (SEYDI 
! ’ and pr° cessing (CROSS et al. 1987), restructuring (FORD et al, 1978), heat treatment, use of additives in

Ik ^  et -  et al> 1991), handling in the whole food chain from farm to table, leanness (GIESE, 1992, KEMPSTER et al,et al,
'itn. 1986), and methods for preparation in the home (cooking, frying, microwave treatment and others). ■ r ~x —  — ~ - ‘k.***  ̂ **-*“ £> ? J u u w c m a v ^  lav^auiican a n  va u u i c i j l .’ -U. L

een the aim of many studies to substitute sensory descriptive work with that of instruments (BOURNE, 1978)**Ory çi . 7’

"Ïbl Senso scnptive work has been seen as tedious, expensive and subjective, or interpreted as unstable. With the
M] a. tQ H t  0f ethods (CIVILLE and SZCZESNIAK, 1973) and statistics, to ensure objective results with a precision
V-ent of
V  x'on Of 1

other instruments, these arguments are no longer valid. The argument that instruments are more practical for
s s tiU v a i n  _______ _________ __ _ _  _____°°ds- Alth V3lld (VIRGILI and PAROLARI, 1991), and there will continue to be an effort to imitate or substitute human 

° Ugh the cost of a trained sensory panel is high, it can be utilised for the description of a large spectrum of
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w
attributes, including appearance, colour, flavour, odour and texture. Instruments are also increasing in price, and are often 1 
spectrum of parameters. However, the potential of rapid non-destructive techniques, such as N1R spectroscopy, will pe , ¡r̂

h

impetus for instrument development (NÆS and KOWALSKI, 1989). In addition, with the inclusion of multivariate
interpretation of data, the complexity of human perception might be simulated well enough for usage in a variety of H
applications. But, for a long time, human perception of meat products will best be described by the use of sensory evalué'a«0"'

M ETHODS FOR SENSORY EVALUATION AND PR EFEREN C E M EASUREM ENTS: Because sensory scienCC

V

;fctio

• of s#iIscience with a lack of formal training, there is a great potential for dangerous misuse of sensory methods. The detection J ^
in current sensory work requires a knowledge of all of the experimental procedures, which, unfortunately, some report- yp

i a”“Vn iThis report will discuss several specific mistakes that were found in the recent literature. There are, of course, lots of trai
essary information is not available in the report. But, certain c°

Vi
in evaluating the works done by others, since very often necessary information is not available in the report. But, certain c k|(
should be commented on since they still occur in 1992:

The use of "just-about-right" scales. Such scales very often go from "too little" to "just right" and then to "too muchi m
but they can also be organised from +5 = ideal, to 0 = neither good nor bad, to -5 = poor (BEJERHOLM and BART "e#

I S;
pf 'Cl

1#
. for’1"

BUCHTER and ZEUTHEN, 1971). Other examples of this principle are scales from "less acceptable", to "acceptable" to 
(BEJERHOLM and BARTON-GADE, 1986) or from "extremely flavourful" to "extremely bland" (CHASTAIN et al, 

Common for the use of these scales is that they very often combine the description of an attribute with preferenc 
(BUCHTER and ZEUTHEN, 1971). These two properties become difficult to resolve when both untrained consumers

is £
; desct'%

15

and trained panels try to indicate preference. In both cases it will be difficult to distinguish between which effect
being different, and which effect is caused by consumers/individuals having different preferences for attributes. Thes • JjjJJ
always be confounded in such an experiment, and significant differences in preference are more often a function of f‘ J  1̂|

r  .

products than a function of the scale used. That is, familiar products, for which individuals have already developed a P |](r

give significant differences, and unfamiliar or novel foods, for which preferences are not yet formed, will just indl,ce k .
ymeasurements. n  co

It is also common with the use of these scales to assume that all individuals/consumers prefer the same (otherwise 1 J  ilr
statistics will have to be involved), and that lack of acceptability is a fixed measure opposite to extremely good. Both 
are rather contentious.

o f ^ 5 K

o fielCh
s

Expanded triangular tests. Triangular tests are designed for the experimenter to be able to have a fair chance - ,(Ss»,w «),differences between samples, if they exist. In other words, a triangular test is meaningless if differences between the jid vit shot"

to

t Xand/or obvious to the participants in the test. With barely detectable differences between the samples in the test, ,
add-on questions like "which one do you prefer?" are meaningless. The same objections apply to scaling differences f°r .jJ ^
which also are very common in literature. (SKJELKVAALE et al, 1973, GRIFFIN et al, 1982, SEYDI and T °
CHASTAIN et al, 1981). J S

To complicate things further, it is necessary to ask two questions: 1) How can preference or descriptive data from ■ ^
not pick out the odd sample in the triangular test be included in a statistical evaluation of the test results?, and 2 ) D1  ̂ 11

,7 This ■out the odd sample in the test because the samples were different or because the assessor was good at guessing. ,
hessential for triangular tests, indicates that it is doubtful whether so called "correct" answers can be included in sucn - 

combination with a triangular test. f tf,JThe current complexity of profiling data analysis might motivate a substitution with the simpler data analysis o 
since this also includes a conceptual confusion, it is difficult to implement.

b
X1«  5tll' SIi p i s

Preferences from trained panels. The most commonly made mistake is to include preference variables in a descrip1 
in which trained panels are utilised (RAY et al, 1985, CROSS et al, 1987, USBORNE, 1970, EAD1E et al, 1990)-

A  t "

In sensory profiles attributes are often described in the following order: Colour/appearance, odour, flavour

J h
%

u«ll,

and *
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rpited11, '8 stu(jjes
ipsipbility ° ne fret5uently finds that one or more hedonic attributes are added at the end of the profile. These attributes are calledrhap1 Prefer,ence or overall acceptability. It is unfortunate that many workers using a profile for description of variation in a 

the overall acceptance (USBORNE, 1970). In addition, if preference measures are collected from as few as 4 more5 L “"l,,lisc““0f /  P itied  as
0» s,r0iioi essors (MARRIOTT et al, 1980, BATCHER and DAWSON, 1960), and if the assessors frequently show indications of

J8tl L  y y i"volved“led
- I s

U|'til verif,ed
;n Cr‘terut.

in meat research (FALK et al, 1975, RAY et al, 1985), the outcome of this part of the test should be strongly 
ln ottler studies. For example, if a test contains results that are identical to these of separate consumer tests with

À  N h Ce,

refiecting representativity or other relevant variables, such an outcome can be purely coincidental.

4 ' *  intoonrfiy. f ance for the results
S f  N asurem ents: In most works, in which preference attributes are measured, the selection procedures and other controlled 

U'eS (Kl ETTNER, 1989, VAN LAACK and SMULDERS, 1989, SAVAGE et al, 1990, BROEKHU1JSEN and VAN
/  y of

Scri]

are rarely described (JOHNSON et al, 1990). In fact, regular consumers are not used at all in the

b UCHTER and ZEUTHEN, 1971).
consumer segments is necessary whenever preference is measured to describe how consumers are selected for 

N. 0^’ ;^A sTa ,n tCSt HOUSTON and COURINGTON, 1990). Few authors seem to emphasise this and to report this in a satisfactory

A , Ption of 
tH>n in the

y et a |. 1981, SAVELL et al, 1987).
/tP-
;A f ewer scien

i«l) I ^ M Ax, ent‘sts report situational and cognitive factors that influence the experiment, although good examples do exist
?8f (hifis also s etal’ 1988).

\  Jojinj ^a* ^ ’saPP°‘nfing to find that ¡n most reports, consumer responses are averaged and standard deviations (SAVAGE

Pre,
SON

SUmers- BeC;Stint, ;
Aill»1

;f < |

et al, 1990) or ranges (MENDENHALL and ERCANBRACK, 1979) used to indicate the degree of disagreement 
attse consumers will give an individual response, it is questionable to assume that a single group behaviour among 

ihus questionable to use such averaging procedures.( v
,  e|^ 'r ap ' ^^ SENSORY ATTRIBUTES FOR PR EFEREN C E: From the studies evaluated for this paper it is difficult to 

S'e ait-f nte or texture attributes have the greatest importance to consumers. In some studies with trained panels, texture and
J i 101 
,re
A

;,ltrib,
k > <I 'VlH,

ntes tome

X

out of a multivariate analysis along the same dimensions (NUTE et al, 1987), indicating that these attributes 
aV, ;tls0 • matlon in these studies. If this is the case, it is reasonable to believe that this confounded information might, in a

Rm. Can or|sumer responses and give strong random effects on results from consumer studies. For example, changes inalso.
¿la. 6(1 llP bv ’ Very ° ften’ be seen as colour changes or as changes in geometrical attributes. It is possible that these effects f  . y c«nsu will

in
/ J o ,
V / l % u / ' M,Cas their

mers *n different ways, and that this might cause disturbance in the results. Preference for textural changes and 
arance will undoubtedly be judged in different ways by consumers, depending on whether their attention is 
rt1a' n cause for preference or on colour/appearance. Appearance and texture will thus probably not give identical

Mnre

{ V f'Vhen preference i .flv Jh.. °re, ; _ ls measured using a material in which these effects are confounded.
/ lent " is diffi

are fou CuB to decide from past research whether appearance or texture is the most important factor for preference, although
7

Und ,n L,* w be important.
tv ■s!c L  ra»ee/Ji 0 Vj.- C'»OUr. An11 is« „ Wi0üî .  ‘ PPourancc factors in published reports comprise to a large ,iC 'Spf '•‘«Us nr -KFcurance factors in published reports comprise to a large extent colour attributes. Several works have related 

An °rs are "g factors> such as roasting (CORNFORTH et al, 1982), and cooking (MARTENS et al, 1982). An overview of
N t  d e fin i11 by RENERRE (1990).< 1  NNi
M S

/ k i ï alities"
Pi

‘"itiön ° f  appearance attributes couldreferrC(j “FFcarance attributes could not be found in any paper that was selected for this review. In many cases,- 
as desirability" (CORNFORTH et al, 1982), or with other ambiguous terms such as "low in appearance and

A
N )  <(“0 r NFo r t uhe|astden H et a1, ,982E or wlth reference to visibility factors for fat marbling (CHASTAIN et al, 1981, SAVELL 

S .  °rs> süc[l lu>ons refer to qualities that can be measured, either through national standards (SAVELL et al, 1987), or through
N le,v . 3S the level L It h;ls no

ril,1,ent-,i 01 bccn P°ssible to find works in which colour attributes are described with reference to the same colour system 
a»d sens■ °ry measurements. Such a work could provide improved interpretation of colour attributes for preference.

'Su
....... n

of IMF (BEJERHOLM and BARTON-GADE, 1986), or others (SEYDI and TOURAILLE, 1986).
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Multivariate analysis of sensory profiles gives a wide variation of results. Sometimes, appearance attributes, include y  ̂ ^
the greatest variation in the material, while at other times appearance attributes are confounded with texture attributes; afld ^
second and third dimensions in the analysis. It is doubtful whether any of this confusion has a relationship to preferenc 
a function of experimental design and therefore irrelevant.

it h"

efer£lf1$'
Flavour/odour. The relationship of proper meat odours and flavours, as well as off flavours and off odours to p a

-ms. d*15described in the recent literature. Off-flavours are caused by several factors, such as processing, as with irradiated meat.'
hormonal changes in the animal, as with boar taint (R0DBOTTEN et al, 1990). It is agreed that these off-flavours ‘ {or o$l

although the method of determining the rejection levels of these components, if they can be determined, is unclear fr°m ^  ^
The chemical compounds that contribute to meat flavour are to some extent determined in works that use GC Nl

techniques (MOTTRAM and EDWARDS, 1983, FARMER and PATTERSON, 1991). Still, very little is known aabout the1

preference of these chemical components.
Since the flavours of meats are not necessarily a linear function of the fat percentage (CHASTAIN et al, 1981, L,a NgL‘&

it makes sense to question whether meat flavour is solely related to fat or whether to properties of the protein fraction 
and PATTERSON, 1991).

Texture. The most frequently found reports deal with aspects of texture changes that are caused by a wide range o ^  \
these are perceived by trained laboratory panels and consumers (SZCZESNIAK, 1968, KLETTNER , 1989). Although ve ^
have convincing consumer work in this field, it seems accepted that juicy and tender meats (BEILKEN et al, 1990) are Pre J
that are less tender and less juicy, and that these attributes at large are the most important for the determination of Pre 
texture). Less evident are the underlying indications in these results of a simpler structure for the understanding of 111

Multivariate analysis of texture profiles, such as the work on Duroc (CAMERON et al, 1990, DRANSF1ELD et .|1/  1(W
that juiciness and tenderness are independent attributes. A similar structure is indicated by the work of NUTE et al ( 1987).

V

eats

1),’CH(
T O

'̂5

separate along a GPA (Generalized Procrustes Analysis) (GOWER, 1975) dimension indicating that tenderness and juicineS J
for major parts of this variation. Similarly, the most impressive work performed by HARRIS et al (1972), describe toug ^

thatand "juiciness" as separated into two factors in a PCA (Principal Components Analysis) of 69 beef roasts, indicating 
juiciness are two independent phenomena. Some of these aspects are also indicated by COVER et al (1962).

Unpublished work (RISVIK, 1986), involving PCA analysis of a sensory profile of 36 pork samples, selected from ■

te" ;
S

to get a maximum variation of IMF at slaughtering (75-80 k), gave a similar result (Fig. 1). The attributes juiciness aand
dimension one while hardness and chewing resistance fell along dimension one and two, opposite to juiciness and f“tn ^

%

4?

HORSFIELD and TAYLOR (1976) describe a system of 3 independent principal components; succulence, toughness a

in this order contributed to the prediction of acceptability.
To give names to principal components (that is: to indicate causal relationships) should only be done when results are codf / i fH•hi

/
studies, designed for this purpose, and performed by several independent groups. However, it is difficult to resist such an

and

opP \
A

* Hardness
* Chewing

resistance

Dimension 2 the labels "perception of water & fat"
structure" seems obvious for principal comp1.one1

"lift
Ml)%

%
respectively (see fig. 1). This would simplily " ' i n

ribute f  J  l NS|

Juicy Dimension
* Fatness

preference of meat texture since the attn'-'- ^
fall5 .directly along dimension one and tenderness J

and P s
S k

dimension two. If the assumption holds,
further, it will be sufficient to provide tendef an^>

t te*tUl%consumers to ensure preference for the meai j

S
*b'6 .

simplify tedious consumer work considerably* s'flCe f  \

Figure 1 Possible model fo r  perception  o f  m eat texture. 
Unpublished m aterial (MATFORSK, 1986)

preference can easily be obtained through 
sensory panels.

the
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W ,„ LlJSl()Ns. .Wfc k • 'Here is need for more work in the area of "Sensory Properties and the relationship to Preference". It may be that
V  segmentation will show that different segments have different preferences and that the focus on properties (appearance/
?tlc P ro^ 'teXtUre) is differentp°sed si,

for these segments.
StriPti() u SImPlified model for texture perception, where tenderness and juiciness are the most important attributes both for ’ «'Hi for
tic. §reatneed f0r

Preference, should be confirmed before established as a simplified model.
more qualified consumer work to establish relationships between exogenous and endogenous factors and preference

t '  0,
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